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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for 
managing the loading onto a pallet of a plurality of 
types of workpieces. 

An example of such an automatic loading man- 
agement apparatus is disclosed in Japanese Patent 
Laid-Open No. 61-33426. The known automatic load- 
ing management apparatus prepares a plurality of 
types of workplace loading patterns for the automatic 
loading of a plurality of types of workpieces. 

However, this known automatic loading manage- 
ment apparatus is particularly intended to handle a 
multitude of workpieces and hence is too large in size 
and complicated in construction, so it is too expensive 
for small- or medium-scale loading operations. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is intended to 
obviate the above-described problems and has for its 
object the provision of a loading management appa- 
ratus which is small in size, simple in structure and in- 
expensive to manufacture, and hence is particularly 
suitable for handling a relatively small number of 
workpieces. 

Another object of the present invention is to pro- 
vide a loading management apparatus which is able 
to perform the loading of workpieces with a predeter- 
mined loading pattern in an efficient manner. 

In order to achieve the above objects, according 
to the present invention, there Is provided a loading 
management apparatus for managing the loading of 
a plurality of types of workpieces onto a pallet, the ap- 
paratus comprising: 

instruction means for preparing a work piece 
loading pattern based on given loading i nform at ion 
and for providing a loading instruction in the form of 
a visual image based on the thus prepared workpiece 
loading pattern; 

loading condition detecting means for detect- 
ing the condition of the workpieces which are loaded 
onto the pallet according to the loading Instruction of 
the instruction means; 

a control unit being operable to determine 
whether there is disagreement between the loading 
instruction of the instruction means and the loading 
condition of the workpieces detected by the loading 
condition detecting means; and 

warning means being operated by the control 
unit to provide a warning of disagreement when the 
control unit determines that there is disagreement be- 
tween the loading instruction and the detected load- 
ing condition. 

Preferably, the loading management apparatus 
further comprises display means for displaying the 



loading instruction of the instruction means so that an 
operator can load the workpieces onto the pallet 
while looking at the visual image of the loading in- 
struction displayed at the display means. 

5 The display means further operates to display 

the loading condition of the workpieces detected by 
the loading condition detecting means during the time 
the loading instruction is being provided by the in- 
struction means. 

10 With the loading management apparatus as con- 

structed above, the operator can load the workpieces 
onto the pallet In a predetermined pattern with ex- 
treme ease in accordance with the imaged loading in- 
struction of the instruction means, and the condition 

15 of the loaded workpieces is displayed at the display 
means. If there is an error or disagreement in loading, 
the operator is immediately warned of such an error 
so that he or she can take appropriate action for prop- 
er or correct loading. 

20 The above and other objects, features and ad- 

vantages of the present invention will become appa- 
rent from the following detailed description of a pre- 
ferred embodiment of the invention taken in conjunc- 
tion with the accompanying drawings. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is a plan view of the conceptional overall ar- 
rangement of an embodiment of a loading man- 
30 agement apparatus in accordance with the pres- 

ent invention; 

Fig. 2 is a plan view of the embodiment; 
Figs. 3 and 4 are front elevations, on an enlarged 
scale, of an instruction means of Fig. 1, respec- 
35 tively showing different operating states thereof; 

Fig. 5 is a conceptional circuit diagram of the Fig. 
1 embodiment, showing somewhat concrete elec- 
trical connections between various component 
elements; and 

40 Fig. 6 is a flow chart showing the operation of the 

Fig. 1 embodiment 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

45 

The present invention will now be described in de- 
tail with reference to a preferred embodiment thereof 
as illustrated in the accompanying drawings. 

Referring first to Fig. 1, a loading management 

so apparatus according to the present invention includes 
a control unit 9 which stores a loading-pattern prepa- 
ration program for preparing an appropriate loading 
pattern based on an input of loading information 7, 
and a disagreement detection program which will be 

55 described In detail later with reference to Fig. 6, a dis- 
play means 10 for providing an operator 6 with a vis- 
ual Instruction for loading workpieces 1a through 4a 
onto a specific pallet 5, a loading condition detecting 
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means 8 In the form of a vision sensor for detecting 
the condition of the workplaces loaded on the pallet 
5, an instruction means 11 for inputting the detected 
condition of the loaded workplaces to the instruction s 
means 11, and a warning means 12 for generating a 
warning when a disagreement between the loading 
instruction of the instruction means 10 and the de- 
tected condition of the loaded workpieces exists. The 
workpieces 1a through 4a are stored in appropriate 10 
locations 1 through 4 according to their type which is 
construed, in the present invention, as including kind, 
size, shape, weight, and the like. For example, as 
shown In Fig. 1, the workpieces 1a through 4a are 
stored in separate locations according to their size. 15 

As shown in Fig. 5, the control unit 9 comprises 
an input/output (I/O) port 9a for receiving loading in- 
formation 7 from the outside and the output signal of 
the loading condition detecting means 8 as well as for 
sending various instruction signals to the display 20 
means 10, the instruction means 11 and the warning 
means 12, and a microcomputer 9e including a ran- 
dom access memory (RAM) 9b for storing the load- 
ing-pattern preparation program, the disagreement 
detection program, temporary data and the like, a 25 
central processing unit (CPU) 9c, and a read only 
memory (ROM) 9d. The loading-pattern preparation 
program stored in the RAM 9b has no particular im- 
portance in the present invention and may be any 
kind of known program for preparing a loading pattern 30 
for loading workpieces onto a pallet 

The operation of the loading management appa- 
ratus as constructed above will now be described with 
reference to a flow chart of Fig. 6. 

Specifically, a pallet 5 is first located in place, and 35 
loading information 7 Is input to the control unit 9 
which then generates a loading command in accor- 
dance with the loading information 7 in Step 101. 
Subsequently in Step 102, based on the loading com- 
mand from the control unit 9, the instruction means 11 40 
automatically prepared an appropriate loading pat- 
tern which is then sent to the display means 1 0 which 
displays a loading instruction in the form of a pattern 
image, as shown in Fig. 3. Looking at this loading in- 
struction thus displayed, the operator 6 can readily 45 
load a required number of workpieces for each kind 
or size as Instructed in a predetermined pattern with- 
out needing his or her own judgements on these mat- 
ters. In the course of such loading operation, the load- 
ing condition of workpieces is detected by the loading so 
condition detecting means 8 in Step 103, and then in 
Step 104, the detected loading condition is fed back 
to the control unit 9 and displayed in the form of a pat- 
tern image at the display means 10 through the action 
of the instruction means 11, as illustrated in Fig. 4, 55 
this pattern image being the same as that of Fig. 3 ex- 
cept for the color of the loaded workpieces being 
changed from that of the remaining unloaded ones. 
Subsequently in Step 105, it is determined whether 



there Is disagreement between the loading Instruc- 
tion and the detected loading condition of the work- 
pieces. If disagreement exists, the warning means 12 
is actuated to warn the operator 6 of such disagree- 
ment in Step 106. With this warning, the operator (6) 
modifies his loading operation so as to eliminate the 
disagreement During the course of modifying the 
loading operation, Steps 103 through 105 are again 
repeated. On the other hand, if there is no disagree- 
ment, the process proceeds to Step 107 where it is 
determined whether the loading onto the pallet 5 of 
the workpieces has been completed. If not Steps 103 
through 107 are repeated. In this manner, with the 
apparatus of a very simple construction, the operator 
6 is able to readily load various kinds of workpieces 
onto the pallet 5. 

Incidently, the operator 6 in the above embodi- 
ment may be an industrial robot for loading operation. 
In this case, when the warning means 12 is actuated 
to provide a warning, the operation of the robot can 
be stopped. In addition, if an abnormal situation takes 
place In which a workplace slips off the gripping 
hands of the robot for example, the loading operation 
of the robot can be modified or replaced by a human 
operator with the substantially same results as ob- 
tainable with the embodiment of Figs. 1 through 6. In 
this manner, improper loading, which could result 
from an abnormality in operation of the robot, can be 
avoided. 

As described in the foregoing, according to the 
present invention, an operator is able to load onto a 
pallet a required number of workpieces for each type 
thereof in a predetermined pattern in accordance 
with the visible instructions displayed at the display 
means. Further, the loaded workpieces are also dis- 
played at the display means so that if there is an error 
in loading, the operator is warned of such an error. Ac- 
cordingly, with the apparatus of a simple construc- 
tion, the operator is able to perform a loading opera- 
tion with ease and efficiency, and improper loading 
can be avoided. 



Claims 

1. A loading management apparatus for managing 
the loading of a plurality of types of workpieces 
(1a-4a) onto a pallet (5), said apparatus compris- 
ing: 

instruction means (11) for preparing a 
workpiece loading pattern based on given load- 
ing information and for providing a loading in- 
struction in the form of a visual image based on 
the thus prepared workpiece loading pattern; 

loading condition detecting means (8) for 
detecting the condition of the workpieces which 
are loaded onto the pallet according to the load- 
ing instruction of said instruction means; 
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a control unit (9) being operable to deter- 
mine whet her there is disagreement between the 
loading instruction of said instruction means and 
the loading condition of the workplaces detected 6 
by said loading condition detecting means; and 

warning means (12) being operated by 
said control unit to provide a warning of disagree- 
ment when said control unit determines that 
there is disagreement between the loading in- 10 
struction and the detected loading condition. 

2. A loading management apparatus according to 
claim 1 , further comprising display means (1 0) for 
displaying the loading instruction of said instruc- 15 
tion means so that an operator (6) can load the 
workpieces onto the pallet while looking at the 
visual image of the loading instruction displayed 

at said display means. 

20 

3. A loading management apparatus according to 
claim 2, wherein said display means further op- 
erates to display the loading condition of the 
workpieces detected by said loading condition 
detecting means during the time the loading in- 25 
struction is being provided by said instruction 
means. 



Patentanspruche 30 

1. Lademanagementvorrichtung, urn das Laden ei- 
ner Vtelzahl von Arten von Werkstucken (1a-4a) 
auf elne Palette (5) zu managen, wobel die Vor- 
richtung aufwelst 35 

elne Befehlseinrfchtung ( 11 ), urn efn Werk- 
stucklademuster auf der Basis einer gegebenen 
Ladeinformatton zu erstellen und um einen Lade- 
befehl in Form einer visuellen AbbDdung auf der 
Basis des so ersteHten WerkstuckJademusters 40 
bereitzusteHen; 

eine Ladezustandsdetektiereinrichtung 
(8), um den Zustand der Werkstucke zu detektie- 
ren, die nach MaRgabe des Ladebefehls der Be- 
fehlseinrfchtung auf die Palette geladen werden; 45 

eine Steuerelnheit (9), die betfitigbar 1st, 
um festzustellen, ob zwischen dem Ladebefeh! 
der Befehlseinrichtung und dem von der 
Ladezustandsdetektiereinrichtung detektierten 
Ladezustand der Werkstucke Unstimmigkeit be- so 
stent; und 

eine Warneinrichtung (12), die von der 
Steuerelnheit betatigbar ist, um eine Unsthmmig- 
keitswarnung abzugeben, wenn die Steuereln- 
heit feststellt, daB zwischen dem Ladebefehl und 55 
dem detektierten Ladezustand Unstimmigkeit be- 
steht 



die ferner eine Anzeigeeinrlchtung (10) aufwelst, 
um den Ladebefehl der Befehlseinrtchtung anzu- 
zeigen, so da& ein Bediener (6) die Werkstucke 
auf die Palette laden kann, wahrend er gleichzei- 
tig auf die visuelle Abbildung des an der Anzeige- 
einrichtung angezeigten Ladebefehls sieht 

3. Laoernanagementvonichtung nach Anspruch 2, 
wobei die Anzeigeeinrichtung ferner wirksam ist 
um den von der Ladezustandsdetektieminrichtung 
detektierten Ladezustand der WerkstQcke wah- 
rend der Zeit anzuzeigen, in der der Ladebefehl 
von der Befehlseinrichtung abgegeben wird. 



Rove nd I cat Ion 8 

1. Appareil de commando de charge me nt pour dirf- 
ger le chargement d'une plural ite de types de pie- 
ces a usiner (1a-4a) sur une palette (5), ledit ap- 
pareil comprenant : 

des moyens dlnstructlon (11) pour preparer un 
schema de chargement de pieces a usiner sur la 
base d'une information de chargement don n6e et 
pour fournir une instruction de chargement sous 
la forme d'une image visuelle basse sur le sche- 
ma de chargement de pieces a usiner ainsi pre- 
pare; 

des moyens de detection de condition de charge- 
ment (8) pour detecter la condition des pieces a 
usiner qui sont chargees sur la palette confbrme- 
ment a Instruction de chargement dudit moyen 
d'instructlon; 

une unite de commande (9) pouvant etre action- 
nee pour determiner s'fl existe un manque de 
concordance entre I'instruction de chargement 
provenant desdits moyens a" instruction et I'etat 
de chargement des pieces de travail detecte par 
lesdits moyens detects nt la condition de charge- 
ment; et 

des moyens avertisseurs (12) pouvant etre ac- 
tionnes par lad ite unite de commande af in de si- 
gnaler un manque de concordance lorsque ladite 
unite de commande determine qu'H y a un man- 
que de concordance entre Instruction de char- 
gement et I'etat de chargement detecte. 

2. Appareil de commande de chargement selon la 
revendication 1, comprenant en outre des 
moyens d'affichage (10) pour afficher I'instruc- 
tion de chargement desdits moyens d'instructlon 
de sorte qu'un operateur (6) peut charger les pie- 
ces a usiner sur la palette, tout en regardant ('ima- 
ge visuelle de ('instruction de chargement affi- 
chee sur lesdits moyens d'affichage. 



2. Lademanagementvor richtung nach Anspruch 1 , 



3. Appareil de commande de chargement selon la 
revendication 2, dans lequel lesdits moyens d'af- 
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f ichage fbncttonnant en outre pour aff icher i'etat 
de chargement des pieces a usiner detecte par 
lesdite moyens de detection de condition de char- 
gement pendant le tempa pendant lequet Fine- 5 
truction de chargement est en train d'etre fournie 
par tedit moyen d'instruction. 
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